Fibronectin  by unknown
Volume 253, number 1,2, 289-302 FEB 07492 August 1989 
Book Reviews 
Dynamics of Proteins and Nucleic Acids 
By J.A. McCammon and S.C. Harvey 
Cambridge University Press; Cambridge, 1988 
xii + 234 pages. £11.95, $19.95 
This short, but concise, description of the methods of molecular dynamics (MD) applied to 
biomacromolecules was prepared by two well-known pioneers, indeed amongst the initiators, of the applica- 
tion of the methods of statistical physics to molecular biology. 
The complexity of macromolecules in biological systems i a challenging problem. X-ray (and neutron) 
diffraction and NMR spectroscopy continue to furnish invaluable data on the fine structure of many pro- 
teins, nucleic acids and, more recently, model oligonucleotides, as well as their interactions with various 
ligands, e.g. enzyme-inhibitor and oligonucleotide-intercalator complexes. 
The data derived from X-ray structures have, in turn, made possible further efinements with the aid of 
theoretical pproaches, uch as the use of the Monte Carlo method to predict he hydration of a mini-helix 
of B-DNA, subsequently confirmed by a crystallographic study. But even these theoretical methods are 
limited to a description of the properties of molecules largely from a static viewpoint. The concept hat 
structural f uctuations occur in macromolecules, and that these are intimately related to biological function, 
is by no means new, and is reflected in frequent references to protein 'mobility' and the 'breathing' of a 
double helix. 
What is now novel and fascinating is the extension of the theoretical methods to include time-dependence, 
e.g. changes in conformation accompanying li and-receptor interactions, in other words the dynamics of 
the molecular processes leading to an 'induced fit', also referred to as 'docking'. Such calculations by means 
of molecular dynamics are based on a combination of methods of classical molecular mechanics and 
statistical physics for describing the fluctuations of many-body systems. 
The volume presents a reasonably good description of the fundamental structures of proteins and nucleic 
acids, and the biochemical processes they participate in. This is followed by an outline of the various techni- 
ques of computer simulation and statistical mechanics employed in the calculations. Extensive descriptions 
are presented of the type of information gleaned uring the past 10 years with the use of MD methods to 
study biomacromolecules and, in some instances, comparisons with experimental results, such as those ob- 
tained by means of dynamic NMR spectroscopy. 
A rather brief section describes potential practical future developments in terms of computing techniques 
and the methodology employed, including possible xtension of the time scale of the processes investigated 
from subnanoseconds to microseconds, or even longer. Highly relevant to this are current new developments 
in the technique of millisecond crystallography (Laue diffraction) to follow experimentally the changes in 
conformation ofa protein during a reaction (see Ringe, D. (1987) Nature, Sept. 10, page 102, and references 
cited). 
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Several appendices provide a useful supplement to the general text in that they outline the type of 
algorithms widely employed in practical simulations. And the comprehensive bibliography, including titles 
of references cited, well illustrates the scope of MD methods. 
Interaction potentials (section 4.2), particularly 'non-bonded' interactions, might profitably have been ex- 
tended to include higher electrostatic multipoles and polarization components, which are known to improve 
the quality of MD simulation data. And, since simulation techniques may be used to calculate the free 
energy of a system, permitting direct comparison of calculated and measured thermodynamic parameters, 
section 4.8 might usefully have presented more details. 
This excellent monograph, probably the first of its kind, should prove useful to those engaged in, or con- 
sidering entry into, this field. It is highly recommended for molecular biologists and biophysicists in general, 
in order to orientate themselves a to the scope and nature of the problems usceptible to treatment by these 
rapidly developing MD techniques. 
David Shugar 
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Fibronectin forms a part of the series on the 
Biology of Extracellular Matrix. The molecule was 
first recognised in plasma and was termed 'cold- 
insoluble globulin'. In the early 1970s, Richard 
Hynes found a protein on the surface of 
fibroblasts and other cultured cells that appeared 
to resemble 'cold-insoluble globulin'; it was subse- 
quently called fibronectin. We now know its 
molecular mass (around 450-500 kDa, made up of 
2 S-S linked identical polypeptide chains), its struc- 
ture (a filamentous protein some 140 nm in 
length), its (single) gene (50000 bases long) and its 
mRNA (17000 bases long). Slight differences bet- 
ween the cellular and the plasma form have been 
identified, as have various isoforms of the cellular 
molecule. Most important, its function to aid 
adhesion of cells to each other, to collagen, base- 
ment membrane and so forth, is beginning to be 
understood. The aim of this volume is to present, 
within some 450 pages, what is known about 
fibronectin today. How successfully has this aim 
been achieved? 
First, it has to be said that this is not the first col- 
lection of articles devoted to this particular 
molecule. More than 20 reviews have appeared 
since 1980 alone. Second, it has taken more than 5 
years to produce the book; many of the 16 chapters 
were written during 1982 and 1983, though authors 
were given the opportunity to up-date their con- 
tributions during 1986 and 1987. Having said that, 
this book does seem to achieve its aim pretty well. 
The reason is three-fold: good cross-referencing 
between chapters, well-set out articles, and pru- 
dent selection of authors and topics. Thus each 
author makes a point of referring to the chapters 
of others wherever appropriate. The high standard 
of reproduction expected of Academic Press is 
well-maintained, with simple and clear tables sum- 
marizing the major points. Most important, the 
editor has clearly thought carefully about selecting 
his topics, and has avoided any overlap: there are 
excellent reviews on structure (Petersen et al.), 
function (Yamada), and the role of fibronectin in 
clinical topics such as wound healing, haemostasis, 
rheumatism and malignancy. Among the many 
points that a non-specialist like myself ound par- 
ticularly interesting is the fact that in this large 
molecule, a sequence of only 4 amino acids 
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